Abstract: Ca,Mg-sulfates are subduction-related sources of oxidized S-rich fluid under lithospheric mantle P,T-parameters. Experimental study, aimed at the modeling of scenarios of S-rich fluid generation as a result of desulfation and subsequent sulfide formation, was performed using a multi-anvil high-pressure apparatus. Experiments were carried out in the Fe,Ni-olivine-anhydrite-C and Fe,Ni-olivine-Mg-sulfate-C systems (P = 6.3 GPa, T of 1050 and 1450 • C, t = 23-60 h). At 1050 • C, the interaction in the olivine-anhydrite-C system leads to the formation of olivine + diopside + pyrrhotite assemblage and at 1450 • C leads to the generation of immiscible silicate-oxide and sulfide melts. Desulfation of this system results in the formation of S-rich reduced fluid via the reaction olivine + anhydrite + C → diopside + S + CO 2 . This fluid is found to be a medium for the recrystallization of olivine, extraction of Fe and Ni, and subsequent crystallization of Fe,Ni-sulfides (i.e., olivine sulfidation). At 1450 • C in the Ca-free system, the generation of carbonate-silicate and Fe,Ni-sulfide melts occurs. Formation of the carbonate component of the melt occurs via the reaction Mg-sulfate + C → magnesite + S. It is experimentally shown that the olivine-sulfate interaction can result in mantle sulfide formation and generation of potential mantle metasomatic agents-S-and CO 2 -dominated fluids, silicate-oxide melt, or carbonate-silicate melt.
Introduction
Sulfur, hydrogen, oxygen, and carbon are the major magmatic volatiles in the Earth's mantle and crust. Being a redox-sensitive element, sulfur can exist in reduced form (S 2− or S) as sulfides or native sulfur, sulfide melts or reduced fluid, intermediate form (S 4+ ) as an SO 2 -component of erupted melts and in oxidized form (S 6+ ) as sulfates, oxidized fluids, or dissolved in silicate melts [1] [2] [3] [4] [5] . According to modern concepts, subduction processes play a key role in the transport of S in deep zones of the Earth and are intimately linked to the global geochemical cycle of sulfur, the genesis of arc-related sulfide ore deposits, and the long-term mantle redox evolution [3, [6] [7] [8] [9] . Existing data demonstrate that only 15-30% of sulfur, transported into the mantle with a subducted slab is released to the atmosphere via magmatic degassing at arcs [7] . Thus, most of the sulfur, which is retained in the down-going slab, either interacts with upper mantle rocks or is recycled to the deep mantle. The heterogeneity of the Earth's mantle as well as redox-and compositional contrast of slab and lithospheric mantle rocks results in numerous scenarios of sulfur behavior in the course of the subduction processes. decomposition of sulfate with S-rich fluid formation under crustal conditions is desulfation which can occur at the interaction of anhydrite or other sulfates with carbon-bearing brines, resulting in the formation of carbonates and elemental sulfur. A recent investigation of S-bearing species in kimberlites demonstrates that the infiltration of brines into kimberlite can dissolve magmatic sulfates and initiate serpentinization accompanied by sulfidation of olivine [5] . Possible participation of sulfur (sulfide or S form) in the processes of diamond genesis was proposed in [19] . Diamond synthesis in the sulfur-carbon system was demonstrated experimentally [20] [21] [22] .
Despite the growing interest in this area of research and a number of theoretical and experimental studies, the fate of subducted S-bearing species under high pressures and high temperatures is still poorly known. The most probable reactions involving S-bearing slab minerals, down-going into the silicate mantle, are the interactions of sulfate with silicates as well as carbon-bearing brines. Pioneering experimental work [23] demonstrated that sulfur readily reacts with many of the rock-forming silicates by sulfidation reactions. Recently, we have experimentally investigated these reactions involving olivine and subduction-related reduced S-species, such as S-rich fluid/melt, pyrite, and sulfide melt under high pressures and high temperatures [24] . Here, we report the results of the experimental modeling of interactions of natural Mg,Fe,Ni-olivine with anhydrite and Mg-sulfate (subduction-related oxidized S-species), which are sources of oxidized S-rich fluid under lithospheric mantle P,T-parameters. The main goal of the present study is to propose scenarios of desulfation, oxidized S-rich fluid generation, olivine-S-rich fluid interaction, and evaluate the possibility of sulfide formation via this interaction.
Materials and Methods
Experimental studies of the olivine-sulfate interactions were performed in the olivine-anhydrite-C (Mg 1.84 Fe 0.14 Ni 0.02 SiO 4 -CaSO 4 -C) and olivine-Mg-sulfate-C (Mg 1.84 Fe 0.14 Ni 0.02 SiO 4 -MgSO 4 -C) systems at 6.3 GPa, and temperatures of 1050 and 1450 • C, for 23 to 60 h using a multi-anvil high-pressure apparatus of a "split-sphere" type. Details on the pressure and temperature calibration, as well as high-pressure cell schemes, were published previously [25, 26] . The starting materials were natural specimens of Fe,Ni-bearing forsterite (spinel lherzolite xenolith from kimberlite of the Udachnaya pipe, Yakutia, Russia), and powders of chemically pure anhydrite and Mg-sulfate (99.99%). Sulfates were preliminary heated at 250 • C for 4 h, to prevent contamination of the experimental charge with water, absorbed from the air. Compositions and proportions of starting materials are shown in Table 1 . For every temperature, two or three different concentrations of sulfur (xS) were used. The procedure for the ampoule assembly, in which starting reagents are finely crushed (grain sizẽ 20 µm) and homogenized, was used. The reaction charges were placed in graphite capsules (diameter of 5 mm, height of 2 mm), which are suitable for HPHT-experiments in sulfur-and iron-bearing systems [27] [28] [29] . These graphite capsules provide carbon-saturated conditions, which initiate the decomposition of sulfate ("desulfation") and S-rich fluid generation. Moreover, graphite acts as an oxygen buffer, providing ƒO 2 values below CCO (C-CO) buffer equilibrium during the experiments.
To examine the effect of carbon-saturated conditions on anhydrite and Mg-sulfate stability under mantle P,T-parameters, two specific experiments were performed (CaSO 4 -C and MgSO 4 -C systems, P = 6.3 GPa, T = 1450 • C, t = 2 h); it was established, that the sulfate-carbon interaction resulted in the formation of carbonate (solid or melt) and elemental sulfur (melt), see Table 2 . The lower temperature of 1050 • C at 6.3 GPa was chosen according to P-T estimates of the formation of anhydrite-bearing diamond [10, 11, 30] , see Figure 1 . The higher temperature of 1450 • C at 6.3 GPa corresponds to the Ni-rich pyrrhotite melting under carbon-saturated conditions, see Figure 1 . Following the experiments, phase identification of samples, analysis of phase relations, and measurements of energy dispersive spectra (EDS) of various phases were performed using a TESCAN MIRA 3 LMU scanning electron microscope (TESCAN, Brno, Czech Republic).
The chemical composition of mineral phases was analyzed using a Cameca Camebax-Micro microprobe (CAMECA, Gennevilliers, France). For the microprobe and EDS analysis, samples in the form of polished sections were prepared. An accelerating voltage of 20 kV and a probe current of 20 nA were used for all the analyses of crystalline phases. For the quenched melt, the accelerating voltage was lowered to 15 kV and the probe current to 10 nA. For the bulk of the analyses, a focused beam (d = 2-4 µm) for silicate and sulfide crystalline phases and a beam diameter of 20-100 µm for the quenched melt were used. Peak counting time was 60 s. Standards, used for the analyses of quenched sulfide melt were natural pyrite, pyrrhotite, and pentlandite. Analytical studies were performed at the Center for Collective Use of Multi-element and Isotopic Analysis of the Siberian Branch of the Russian Academy of Sciences. [17] , estimated field of the formation of diamonds with anhydrite inclusions [10, 11, 30] , and experimentally determined melting curves of sulfur, pyrrhotite, and Mss and decomposition of pyrite [31] [32] [33] . Sulf-sulfide, Po-pyrrhotite, Py-pyrite, Mss-monosulfide solid solution (Fe0.69Ni0.23Cu0.01S1.00), Anh-anhydrite, Co-coesite, St-stishovite, Qz-quartz, Cc-calcite.
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Interaction in the Olivine-Anhydrite-C System
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Interaction in the Olivine-Anhydrite-C System
Experimental parameters and results are shown in Table 2 . At a temperature of 1050 °C, 60 h, and xS = 2-5 mol %, a polycrystalline olivine aggregate with newly formed clinopyroxene and pyrrhotite in the interstices is formed, see Olivine demonstrates recrystallization features, involving; (1) increase in the crystal size from the initial 20 µm to 150 µm (xS = 2 mol %) and 350 µm (xS = 5 mol %); (2) formation of inclusions; and (3) zonal structure of crystals, with relicts of the initial olivine in cores and lower Fe and Ni rims. A similar decrease in FeO and NiO and an increase in MgO towards the rims of olivine are considered as the main signs of olivine sulfidation in nature [34] . The formation of zonal olivine crystals occurs only at xS = 2 mol %. The composition of the core and rim zones of this olivine is shown in Figure 4a . Olivine demonstrates recrystallization features, involving; (1) increase in the crystal size from the initial 20 µm to 150 µm (xS = 2 mol %) and 350 µm (xS = 5 mol %); (2) formation of inclusions; and (3) zonal structure of crystals, with relicts of the initial olivine in cores and lower Fe and Ni rims. A similar decrease in FeO and NiO and an increase in MgO towards the rims of olivine are considered as the main signs of olivine sulfidation in nature [34] . The formation of zonal olivine crystals occurs only at xS = 2 mol %. The composition of the core and rim zones of this olivine is shown in Figure 4a . On average, the composition of the recrystallized olivine is characterized by a decrease in the FeO concentration (relative to the initial 9.3 wt %) to 7.5 wt % (xS = 2 wt %) and 8.0 wt % (xS = 5 wt %), as well as a negligible CaO content, see Table 3 . Newly formed clinopyroxene compositions correspond to Mg 1.13 Ca 0.85 Fe 0.06 Si 2 O 6 (xS = 2 wt %) and Mg 1.12 Ca 0.75 Fe 0.09 Si 2 O 6 (xS = 5 wt %), which are identical to included (size 1-7 µm) and interstitial (crystal size 3-15 µm) pyroxenes. Pyrrhotite has an admixture of Ni of 6.3 wt % (xS = 2 mol %) and 11 wt % (xS = 5 wt %), see Figure 5a and Table 4 . included (size 1-7 µm) and interstitial (crystal size 3-15 µm) pyroxenes. Pyrrhotite has an admixture of Ni of 6.3 wt % (xS = 2 mol %) and 11 wt % (xS = 5 wt %), see Figure 5a and Table 4 . At 1450 °C, t = 23 h, and xS = 2 mol %, formation of a polycrystalline aggregate of olivine (crystal size of 100-400 µm) with inclusions of the quenched sulfide melt, in addition to a large pool of segregated quenched silicate-oxide melt, shown in Figures 3c-e and 6a, occur. At higher sulfur contents (5 mol %), the grain size of the recrystallized olivine increases to 400-700 µm, and the sulfide melt is present not only in inclusions but also in interstices. Its drops are also located as quenched silicate-oxide melt, as shown in Figures 3f and 6b . At 1450 • C, t = 23 h, and xS = 2 mol %, formation of a polycrystalline aggregate of olivine (crystal size of 100-400 µm) with inclusions of the quenched sulfide melt, in addition to a large pool of segregated quenched silicate-oxide melt, shown in Figures 3c-e and 6a, occur. At higher sulfur contents (5 mol %), the grain size of the recrystallized olivine increases to 400-700 µm, and the sulfide melt is present not only in inclusions but also in interstices. Its drops are also located as quenched silicate-oxide melt, as shown in Figures 3f and 6b . Magnesiowustite rims form between immiscible quenched melts and are shown in Figure 3f . Olivine is homogeneous in composition, it shows a decrease in the FeO concentration (relative to the initial) to 8.4 wt % (xS = 2 mol %) and 6.1 wt % (xS = 5 mol %), as shown in Figure 4a Figure 5a . The quenched aggregate of the silicate-oxide melt is represented by micro dendrites of clinopyroxene, orthopyroxene, and magnesiowüstite, as well as submicron sulfide species, as shown in Figure 3e . The bulk composition of this melt at xS = 2 mol % is characterized by 14.6 wt % FeO and 13.6 wt % CaO concentrations, and at the higher sulfur content in the system-12.8 wt % FeO and 26.4 wt % CaO. At xS = 2 mol %, specific quenched aggregates were established at the olivine/silicate-oxide melt contact, see Figure 3c ,d.
The analysis of experimental results reveals the main regularities of phase formation in the olivine-anhydrite-C system depending on temperature and sulfur content, controlled by the amount of initial sulfate. It was experimentally established that with an increase in the sulfur content from 2 to 5 mol % in the system (irrespective of temperature), the average size of the olivine crystals increases, FeO and NiO concentrations in olivine decrease, and the number and grain size of the newly formed sulfide and clinopyroxene increase. Depending on the sulfur content in the system, formation of Fe-enriched reaction structures at the contact of olivine with the silicate-oxide melt (xS = 2 mol %) or segregation of sulfide melt droplets directly in the silicate-oxide melt (xS = 5 mol %) occur. An increase of the temperature of experiments (xS = const) also leads to an increase in the size of the olivine crystals, a decrease in the concentration of iron and nickel therein, as well as to the change of association of the newly formed phases from a clinopyroxene + pyrrhotite to a silicate-oxide melt + sulfide melt.
Interaction in the Olivine-Mg-sulfate-C System
At 1450 • C and xS = 5 mol %, the formation of a polycrystalline olivine aggregate, as well as the carbonate-silicate melt occur, as shown in Figure 7a The composition of the olivine corresponds to Mg 1.86 Fe 0.14 SiO 4 ; it demonstrates the complete absence of a nickel impurity, as well as a decrease in the iron concentration to 6.7 wt % relative to the initial concentration. The carbonate-silicate melt that co-exists with olivine is characterized by an FeO content of~24 wt % and a CO 2 concentration of 6-7 wt %, as shown in Table 3 and Figure 4b . The composition of sulfide melt in the inclusions and interstices of the polycrystalline olivine aggregate corresponds to Fe 0.70-0.74 Ni 0.24-0.28 S, see Table 4 and Figure 5b , and the sulfide droplets in the carbonate-silicate melt are characterized by a composition of Fe 0.79-0.81 Ni 0.11-0.13 S. At higher sulfur contents (10 mol %), the structure of the experimental sample is generally similar to the above. The FeO content in the olivine is decreased to 4.4 wt %. The carbonate-silicate melt is characterized by FeO content of 15 wt % and CO 2 concentration of 8.5 wt %. The composition of the sulfide melt in inclusions in olivine and in interstices corresponds to Fe 0.72-0.76 Ni 0.21-0.27 S, see Figure 5b , while drops of sulfide in the carbonate-silicate melt are of the composition, Fe 0.85-0.87 Ni 0.07-0.09 S. Thus, it has been experimentally demonstrated that the increase in the sulfur concentration in the olivine-Mg-sulfate-C system at a relatively high temperature leads to an increase in the average size of the olivine crystals, a decrease in the concentration of iron and nickel in olivine and in the carbonate-silicate melt, and an increase in the amount of the newly formed sulfide melt.
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Reconstruction of Sulfate-Olivine Interaction Processes
The interaction processes in the olivine-anhydrite-C and olivine-Mg-sulfate-C systems are found to proceed via closely interrelated reactions and involving the generation of fluid or melt, recrystallization and crystallization of mineral phases, and the formation of inclusions therein. Given the complexity of the processes, they will be considered separately. 
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S-Rich Fluid Formation Processes in Olivine-Anhydrite-C System
The most informative experiments in terms of the reconstruction of fluid generation processes are those in the olivine-anhydrite-C system at sub-solidus temperatures, under averaged P,T-parameters estimated for the formation of sulfate inclusions in natural diamonds, see Figure 1 . It has been established that the formation of a fluid, that has a direct influence on the phase formation in the system, takes place mainly through the desulfation reaction. This reaction under natural conditions (at high P and T) is thought to be realized by the interaction of Ca,Mg-sulfates with silicates or oxides, and leads to the formation of oxidized SO 3 -fluid and enrichment of the associated phases with calcium or magnesium [3] . In our experiments on the olivine-anhydrite-C interaction, desulfation occurs via the scheme Ol + Anh → Di + SO 3 (1), and results in complete consumption of anhydrite. In this case, CaO, initially contained in the anhydrite, enters diopside, which forms in the interstices of the polycrystalline aggregate of olivine and in the inclusions therein. Under the carbon-saturated conditions, provided by the graphite ampoules, SO 3 -fluid is reduced, according to the 2SO 3 + 3C → 2S + 3CO 2 (2) scheme. For a full-scale reconstruction of the fluid generation processes, it should be noted that there is a different understanding of the mechanisms of desulfation in nature. Desulfation is one of the characteristic processes that occur during the formation of infiltration-metasomatic deposits of sulfur in the Earth s crust. It can occur through the interaction of anhydrite (or oxidized SO 2 , SO 3 -fluid) with organic matter or carbon-bearing brines, and is accompanied by the formation of calcite and elemental sulfur. Moreover, a recent investigation of non-salty kimberlites, demonstrating an increased abundance of sulfides, showed that the infiltration of brines into kimberlites can dissolve magmatic sulfates and initiate serpentinization accompanied by the sulfidation of olivine [5] . The process of desulfation, realized by the interaction of sulfate + C, can also occur at great depths in the mantle, as evidenced by the presence of CaCO 3 in all described inclusions of anhydrite in diamonds [10, 11] . Thus, as the main indicator of the realization of the desulfation reaction in carbon-saturated conditions, the formation of carbonate and a phase (mineral, fluid or melt) that bears sulfur in a reduced form can be considered. However, the experiments in the olivine-anhydrite-C system do not produce CaCO 3 , but rather CaO in diopside. This result emphasizes the preference of the anhydrite + silicate interaction instead of the anhydrite + graphite under high pressure and temperatures. The formation of a diopside + Ni-pyrrhotite mineral association in inclusions in olivine and in interstices indicates that the reconstructed process of the fluid formation proceeds in stages, as a result of interactions (1) and (2), and not directly by the interaction of anhydrite + C.
Fe,Ni-Sulfide Formation via Olivine Interaction with S-rich Fluid in the Olivine-Anhydrite-C System
In the course of the interaction of Fe,Ni-olivine with S-rich fluid, generated by desulfation, even relatively low concentrations of the intergranular fluid provide conditions for the recrystallization of olivine-partial (1050 • C, xS = 2 mol %) and total (xS = 5 mol %). It was found that during recrystallization, extraction of iron, nickel, and other elements from olivine into intergranular S-rich fluid, results in a fluid that can be denoted as [S-Fe-Ni-O-Si-Mg] fluid . When this fluid, enriched with metals and oxygen due to their extraction from olivine, reaches saturation conditions, formation of Ni-pyrrhotite as a separate phase, enrichment of interstitial clinopyroxene with FeO and MgO, and crystallization of Fe,Ni-poor olivine occur. The bulk of these processes, including olivine recrystallization, Fe and Ni extraction in S-rich fluid, sulfide formation, as well as pyroxene crystallization are realized in the course of olivine sulfidation [23, 24, 35] . Details on the reconstruction of the olivine sulfidation mechanism (xS = 10 mol %) under mantle P,T-parameters are presented in [24] .
The Formation of Silicate-Oxide and Sulfide Melts in the Olivine-Anhydrite-C System
At 1450 • C, the generation of S-rich reduced fluid, recrystallization of olivine in this fluid, and the extraction of metals, accompanied by the formation of sulfide, occurs. In addition to these processes, partial melting leads to the formation of two immiscible melts-the sulfide and silicate-oxide ones.
In the olivine-anhydrite-C system at a sulfur content of 2 mol %, the formation of Ni-rich sulfide melt droplets occur only in the interstices, simultaneously with olivine recrystallization in the intergranular fluid and the subsequent capture of sulfide inclusions. The mechanism of the sulfide melt formation is similar to that of Ni-pyrrhotite crystallization at a lower temperature. However, the formation of submicron Ni-poor pyrrhotite crystals in the quenched silicate-oxide melt indicates that some sulfur is dissolved in this melt. As it is shown in the works on the solubility of sulfur in silicate melts under mantle P,T-parameters [4, 36] , the highest solubility is characteristic of the "sulfate" form of sulfur (S 6+ ). The "Sulfide" form of sulfur (S 2− ) is known to be dissolved in the silicate melt as predominantly Fe-S. However, the solubility of "sulfide" sulfur is very low, and when the silicate melts are saturated with S 2− , the sulfide component of the melt is segregated [4, 36, 37] . Analysis of the Fe-rich structures, see Figure 3d , arising at the contact of olivine with the silicate-oxide melt (xS = 2 mol %) shows that the olivine recrystallization occurs not only in reduced S-rich fluid, but also in the silicate-oxide melt with dissolved sulfur. As a result of the extraction of iron, nickel, and other elements from olivine into the melt, and the subsequent interaction of Fe and Ni with the dissolved sulfur, Fe-S and Ni-S ligands are formed, that are quenched as submicron pyrrhotite species (xS = 2 mol %) or are segregated as large drops of sulfide directly in the silicate-oxide melt (xS = 5 mol %). The main indicators of sulfide in the silicate-oxide melt are: (1) The spatial confinement of sulfides to quenched magnesiowüstite, and (2) dramatic differences in the Ni concentration in the interstitial sulfide melt (high-nickel) and in the silicate-oxide melt (low-nickel), see Figure 5a The presence of quenched ferromagnesite and Ni-pyrrhotite in the interstices of a polycrystalline aggregate of olivine and the formation of a carbonate-bearing melt indicate that the desulfation scenario in the olivine-Mg-sulfate-C system differs entirely from that in the olivine-anhydrite-C system. In this case, the initiation of partial melting and the formation of the carbonate component of the melt occurs as a result of the desulfation reaction according to the scheme Mg-sulfate + C → magnesite + S fluid . Reduced sulfur in the interstitial fluid causes olivine sulfidation-extraction of iron, nickel, and other elements into the fluid and formation of Ni-pyrrhotite, as well as enrichment of magnesite with FeO. The newly formed sulfide undergoes melting under the P,T-parameters of the experiments, and in the process of recrystallization of olivine, the inclusions of the sulfide melt are trapped. At the same time, sufficiently high sulfur concentrations in the system (5 and 10 mol %) lead to complete recrystallization of olivine and the formation of orthopyroxene-a product of olivine sulfidation.
As noted above, the capture of inclusions of the sulfide melt occurs directly from the interstitial spaces during the recrystallization of olivine. In this case, the newly formed ferromagnesite and Fe-orthopyroxene in the presence of a reduced sulfur fluid undergo partial melting and form droplets of carbonate-silicate melt with a small amount of dissolved sulfur. During the experiment, the droplets of the carbonate-silicate melt segregate and move from the interstices into a single melt pool. Inclusions of carbonate-silicate melt in the olivine indicate that its recrystallization is realized not only in the reduced sulfur fluid, but also in the carbonate-silicate melt containing dissolved sulfur. The direct result of this recrystallization and extraction of Fe, Ni, and other elements from olivine into the melt is the formation of droplets of sulfide in the carbonate-silicate melt. Most probably, recrystallization of graphite in carbonate-silicate melt proceeds via the redox reaction of a sulfide and a carbonate-bearing melt under carbon-saturated conditions [29, 38, 39] . During subduction, the main fluid-generating processes are supposed to be dehydration (water-releasing process with hydrous minerals decomposition), decarbonation (formation of CO 2 -fluid with carbonates decomposition), and desulfation (formation of SO 3 -fluid with sulfates decomposition). P,T-parameters of the realization of these processes vary widely and depend on many factors, such as ƒO 2 , ƒS 2 , and environment composition [9, 18, 40] . In the studies on the behavior of sulfur-bearing phases under subduction conditions, sulfate interactions with carbon-rich brines, reduced H-rich fluids, silicates, and silicate melts are proposed as specific processes for the formation of S-rich fluid. Results of the present study demonstrate that the interaction of Ca,Mg-sulfates with Fe,Ni-bearing forsterite (under carbon-saturated conditions) can be considered as a simplified model of these processes occurring during the subduction of oxidized crustal material into silicate mantle. However, revealed scenarios of the formation of mantle sulfides, silicates, carbonates and melts of various compositions are also applicable to more complex natural systems.
It is established that, in the process of the subduction of anhydrite into a silicate mantle, desulfation occurs as a result of its interaction with olivine, and leads to the generation of an oxidized SO 3 -fluid and crystallization of a diopside, or the formation of a silicate-oxide melt enriched in calcium. In this case, despite carbon-saturated conditions, anhydrite does not participate in carbonate-producing reactions with C directly. In the presence of graphite, the SO 3 -fluid is reduced to S (as fluid), and this process is accompanied by the formation of the CO 2 -fluid. Subduction of Mg-sulfate into the silicate mantle under carbon-saturated conditions leads to the formation of carbonate (or carbonate-silicate melt) and reduced S-rich fluid. As a result of the interaction of this fluid with Fe,Ni-bearing forsterite, olivine is sulfidized, leading to the crystallization of Fe, Ni-sulfides, or the formation of a sulfide melt.
Conclusions
It is found that at a relatively low temperature (1050 • C), interaction in the Fe,Ni-olivine-anhydrite-C system leads to the formation of low-Fe, low-Ni olivine, diopside, and pyrrhotite. During this desulfation process a reduced sulfur fluid forms according to the reaction olivine + anhydrite + C → diopside + S + CO 2 . The resulting fluid is a recrystallization medium for Fe,Ni-bearing olivine, extraction of Fe, Ni, and other elements and subsequent crystallization of sulfide (Fe 0.74-0.87 Ni 0.09-0.16 S) in association with pyroxene (i.e., olivine sulfidation).
As a result of the interaction in the Fe,Ni-olivine-anhydrite-C system at 1450 • C, olivine recrystallization occurs, accompanied by the formation of immiscible silicate-oxide (12.8-14.6 wt % FeO and 13.6-26.4 wt % CaO) and sulfide (Fe 0.66-0.89 Ni 0.12-0.34 S) melts. It was experimentally demonstrated that in the process of olivine recrystallization, a selective capture of inclusions of the sulfide melt takes place. It has been established that the recrystallization media for olivine are both a reduced S-rich fluid and a silicate-oxide melt with dissolved sulfur.
It is found that at 1450 • C in the Fe,Ni-olivine-Mg-sulfate-C system, olivine recrystallization occurs, accompanied by the capture of melt inclusions, generation of carbonate-silicate (15-24 wt % FeO and 6-8.5 wt % CO 2 ) and sulfide (Fe 0.70-0.87 Ni 0.07-0.28 S) melts, and the recrystallization of graphite in the carbonate-silicate melt. The formation of the carbonate component of the melt occurs as a result of the desulfation reaction, according to the scheme Mg-sulfate + C → magnesite + S.
It was experimentally demonstrated that as a result of anhydrite-and Mg-sulfate-bearing slab desulfation, sulfide mineralization of mantle silicate rocks, crystallization of the minerals of wehrlitic assemblage-olivine and diopside, and the generation of potential agents of mantle metasomatism-SO 3 , S, CO 2 fluids, in addition to silicate-oxide melt or carbonate-silicate melt occur. 
